Anomalous neural differentiation induced by 5-bromo-2'-deoxyuridine during organogenesis in the rat.
The influence of 5-bromo-2'-deoxyuridine (BrdU) on rat embryo development and neurogenesis was investigated using a rat conceptus culture system during organogenesis (pregnancy days 10-13). The embryos and visceral yolk sacs of conceptuses cultured with BrdU were examined for overall growth, morphological anomalies, incorporation of radiolabeled BrdU into DNA, and neurotransmitter enzyme activities in embryos. In addition, neural tubes from cultured whole embryos were isolated and mechanically dissociated into fragments and cultured again to assess neural cell differentiation into neuron-like cells. BrdU was found to incorporate differentially into embryonic and visceral yolk sac DNA with simultaneous stage-specific retardation and anomalous organogenesis in proportion to the increasing concentrations used. Neural tube differentiation of cultured embryos was markedly altered, and there were morphologically distinct neural anomalies. The neurite outgrowth from neuroblast cells (type 1) of explanted spinal neural tube fragments from BrdU-treated embryos was markedly reduced in length and number compared to those from similar areas of embryos grown without BrdU. In contrast, BrdU at the same doses did not affect differentiation of a number of neural tissue-related enzymes. These results indicate that BrdU incorporation into DNA of primordial embryonic cells significantly affects neurogenesis and differentiation of neurites from neuroblasts, which is a specific neural cytodifferentiation characteristic of neuronal cells.